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(54) METHOD AND DEVICE FOR REPEATING MULTICAST PACKET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently repeat a 
multicast packet by enabling network layer multicast 
packet repetition by repeating the packet based on a 
data link layer address and a virtual LAN tag. 
SOLUTION: A router 10 has plural ports, three ports A, 
B and C, in this case as network interfaces. LAN 
switches 1 1 —13 respectively repeat the packet based on 
the virtual LAN tag added to the packet. Then, the 
network layer multicast packet repetition for letting the 
packet flow just to irreducibly minimum LAN segments is 
achieved by the simple method of exchanging the VLAN 
tag through the router 1 0 on the network constituted of 
LAN switches 11-13. Thus, the efficient multicast 
packet repetition is enabled without requiring any 
complicated device configuration or protocol. 
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b#J{>fc V L ANf t^JltS* h!7 — 

VLAN^^t**ifc/^y h*, V 
LANlt^ft^ 1 Xttftft^LAN^^ J/f 11- 



m 1 j 







-* 






*- 




Tl 








lK-KA 

jK-i-b nc-hc 





lK— K A 
J*- KB Iff— hC 



1 

[f**«i] *y vv~?m*v by-?m<pmmw 

{Cjo^T, — f t/H ANt^i^ y h !7 — ^ 

^> RXf^y Vy — tm-*^^**?^ VT K^i/^- 

l^i^tt^co^-^ y ^^g^>?/ h y-?ffi*mmS:fr 

l/y* t 3ttJi&"t" <5 — f t/^L AN^^ ^rftjfE'^/t"^" -V 
J* KU;*#J&^7^b##>, *%/<-f t/HAN 

AN##^lf5^ iy h !7 — ? 4 ^^ — y^—^^mU 

4 ^?-y ^-^itifci&frhiZtb. #^ixi2*$:tf> 

* y h !7 — ^ — y *ti*h, /^-ft/HAN 

*r<7) lXtt*^^-* y h?-^rfl*Mgs 

^yy^i7 Ki/^^^ft/nAN^/csd^t 

[»*jb2] %y vy-*m*y vv-z^mmt 
\$. 

— ft/n AN#-§-<hStJ|S^ ^ h 17 — ^y^- 7;r. 

h 17 — ^/I^/u^*-^;* h T K £ + 

^*MSSSr*L, /<-ft/HANiMtt5lXtt 
ffi^:^^-^ y ^?m*y b y-?ffl$>mmW:frb<DM 

§ff LTt^/U^^r-t^ h7 Kl^^^y h 

Mi^-r^^ — ff/H AN^ y&m^^^^-Y* h7 
K l/^^J^^d^b^^, 3£ #> — f t/H AN^/T* 

— 5^ A- L AN^^^fj^fet^-f t/HAN#^ 

^M-r^>^ y v y—t << >?-y ^-x^mu-i is?- 
y b y-^m^mmm^mm-t^^m^m^wtt^^m 

[!f>£*13] ^f^/HAN#^M^ h !7 — ^ 
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*fJES*, ^^s/h!7-^iv;Uf^t^h7K^^ 
/^f t/HAN^^^MW^ilfc-7;I/f ^rt 
^ h7 Kl^tt/SSSr^TU fltjffi^ix h !7-^/I^V^ 

^^■V* hT Vls^^sry b<D^%X*h^>^y h!7 — 

N^^ttfjfE-r/^^;* h7 Fl/7^^b«, 

70 /HAN^^^ftit, W-f^;HAN^^ 

^t^t/^f t/n AN#wit5^> ^ by — ?J 
^f — y^—ys&mU'f >-? — y ^—xttifc&fr?DT& 
#frtzixnm%t(D*y by-? J >?-y 

ft-rs^s/ vy-?m*y v y-tm^mmwzAiSm't 

[if ] v y-?m* y v y-^m^mmm: 

UlM^^ hl7-^^f^-7x-^i:, 

tf^ ^ h y — ^m^^^^r^y^ v r k <!: 

LAN^/^^^fel^tlfc-7/Uf^t^ F7 F> 
^^^^^L, mE^^ h 17-^/1^/U^^-Y^ F7 

=5r-^^ h7 F>7^^^t5^-f t;HAN^^^t5 
fS-^/U^^T'Y^ F7 Fl/^«i^bW, $tfrtis< — 
f t/^L AN^ y <D/<S7~ y b <D/< — f t^LANi? 

-ft/HAN#^lt5^?' h !7 — ^ — 7x 

— ^ ^rmrtB-r — 7 m— ^M/^^^^b^^, 
[0001] 

[0 0 0 2 ] 

h !7-^r-coiiff icas^r. 
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[0 0 0 3 ] *^A»«rlI«-*-Sfc»0>— oco&ffitc 

r-^/U^^r^r^ hj (#'Jx.l£, "Communi 

cation Q & A " , 0 18 a ^ a. a 1 

9 9 7/ 2/ 3, 1 0 8 P#.i) o ^(D-^^^-^r-Y^ b 

fro Itlll !7— ^ ±<D&* y b !7 — i^S^ h 

[0004] 

try b<D&mftte<PM<oiL#>\zte s bfr— 

T" >lfm<0* y b 9—^m<D^a b =r/K Wfctf I E 
TF (Interne tEngineering Ta 
sk Force) (7) R F C 1 0 7 5 XM& £ tlX 1^ 6 
DVMRP (Distance Vector Mul 
ticastRouting Protocol) 
JbfE I ETFORFC 1 584 t'M^Tt^MO S 
PF (Multicast extensions t 
oOpen Shortest Path Firs 
t) «&*MfcH*-r«£T<D*-y w-zm*y bV 

7-^I^o ha/l', iilil P (Internet 
Protocol) M Pv6 (IPversion 

6) *rini*fc»fl-rs»£\ hi7-^g^u 

7^j'^(Cj:5^5'h !7 — 0"^ (Dfkfif&fttkl^X^y b 

[0 0 0 5 ] Sfc, fifJlE^/I^^Y* hA— 
D ha/U/H -Jry hfiM*3> h !7 — ^JB^n h^/t- 

<Oflt*Srffl^ J/^LAN (L o c a 1 A 

rea Network) ^ y $ V Is & M 

*y b7-*m^Mmwx-\*&mfrx*ir, :mao 

[0 0 0 6 ]- #3§WO@ftl*, tHt&»*«rt^o h 
[ 0 0 0 7 ] 
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i3m«3£<^-* y >^jb*2x h 

b<D^ y b !7 — ^ g-^/U^^-v;* h T F U^^atf?/*^ y 

h^9B$fe*e*>5^ y b !7 — ^/B^/Uf^** h7 
^WS^ft/HAN^^^f^t^ F7 K 

LANS^itS^y b V — 9 4 — 7x- J^SrY 
— 7x- ^#JCS*3&*fe3K», ^O^y h !7 — ^-T > 
^-7^-*^^ /^ft/HAN^^fttf: 

miaixttW*^— ^ d >*m*y b v 

[0 0 0 8 ] ctt8cj:ixtf, y — b V — 

(\s^-y 3<o*y b 9-?m*mmw) ^ 

J:otVLAN^mmSi^5lli*ft?iSl:J: 
SI) xmtitZtifc* y b 17 — ^ r% ^5f/Mi8(OLA 
^ [0009] 

h^^j; h™*SStfl!l*i«Jixfc*!x ^17-^ 

•isTsV'M.^mi <D&l&7F-t-7v y ?mXfr>& 0 ^<D&\X 
(D-v/U?-*^* b&, I ETFfttM^tt^ I P 
h ^/U{Cjoi^^>-^/U^^r-^^ h ( I P-^/I/f^-V^ 
h) "Cfcf?, -r/Uf^rt^h^^flCI^IGM 
P^p h^/U (J^T, I GMP t BfelS) ^fflt^tlt^ 

^ [ooio] rwiiicjo^r, louosiMff 
f(«t (^^ bv-*m*y by-?m*?mm 

Z^Xftst—fX, ^y b V — p^lsf — y^ — 

^^itSSo, ::tii3oo^FA, b, 

tSo l l -l Z\$%-*'*sry h^#Jn**tfc^-^-v 

/ULAN (J£XT, VL AN<h!St) ^/Ci^t^t/^ 
h£*M-rS, VLAN«Mff50Sl#^f 

p^^M^g (^-^ y is?m*y b?-?m<PM%i 

50 m , ^^r-lUAN^-f j/ft^6o r CO L AN^-Y 



5 

y^l 1-1 3{C*3^T, *y b (Bf, O 

hfclM:, 1 - 6©VLAN#WII9fiblir^5. 

si-rs^^ b<n*f—# y v 5^—* y ^ 

3o^-hA, b, ctx-Mf&£tiT\,^2> 0 ::t\ 

9*— # y V^JB K PJHI*&31S|S2 If*. VLANffW^ 

b ? — — (#— h) £o*fj£^T-£>£ 

— ;*2t/ft^ 2 5 05— 0iJ«rEI 3 (C^-^o H^i" 

5 J: ^ — 37^ — ;**fi£^2 ^VLA 

W^VLANifi:^ mftO»*t?l»LT 

31^2 213, -^/u^^Y^ h ^SB&afflS 2 3 £rfifx.T:fc 
9, r C{c V L AN^ y b V — tM^^^*^* 

bT i:oMtt'fc5^f^t7 bT 

-v/u^^-v^ hr F>^MM2 4icHcflrt>««**ivr 

[0012] Jit5 L AN^Y 1 1 — 1 3 13, 

*f — 7 r 3 Otf>#— h A, B, 

■c«rt*nr^5. mr-, iifa-r-* y v^i^im 
^3 2£^u fit6o v* — 

3 2 GQ — #'J&HJ 5 iC^-f 0 H^"t"SJ:5iC, LAN^'f 
S/^l 1-1 3 y^-7x-^»{S* 3 2CI1 

A — $ 1 0^^fy^-7x-^Mf2 5£ttftft!K 

vl an#^^- h^f^^MJSollc, ^r-Yv*- 

RftMaossiKtt) fe, fw^tirt^o ^fcLA 
N^-Yiy^l 1-1 3 r-te, h Y >-*- 

h) O 5 ojd* upl ink^y^- 

^3 2l:fiftSnr^4l>VLAN##©/^y h 

ft L -tCD^^ry hSrtltSft^u p 1 i n 

[0013] d 1 (CffiJ^-TS^ S> h 17 — * v-^x 

H*, *f ^^f *t ^ h©Mt*at5i** I G 
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e 

— $ 1 0 I GMP^^jy h CD'IS38£:7g{C 
/U^^r^^ hT K>^^i2 4 \Z.-v)V^-*r*t?. bT K 

[0 0 14] r^URoaS^— 5r §ffffi*10 
l^W/Uf^t^ h7 2 0. 0. 8 0t'f 

9, H6*fffflLTRSt5o Sfl«*10 1)&W/l,f 
^rt^F7KM 2 2 4. 0. 0. 8 0 ~C;^ £ it 5 /I' 

t5^f ^t^f'T K^ 2 2 4. 0. 0. 8 0?stC 
I GMP^R e p o r t * y± — i>6 1 <7>i£ff 6 01?: 
~i-Z>o CORepor t ^ 1 Cll B7 

4. 0. 0. 8 0^§Wtl^o 
[001 5] ^(7>Re por 1 SrSfS L 

f:LAN^^7f 1 Hi, -^/U^^-y^ h"CWtftl^a# 
©/^y b tmm<D'*trv h*j!8MS6 0 2 £*t5o C 
^LAN^-f ^fll t£*3tf 5/^S> htlfiI6 0 2 

l TttSfs L,tz'<tr y V \z v L AN^ jf&ttm ZtiX ^ 
S^if5^*IB-<5o |7j&^M^J:5(:, Repo 
r (j:VL AN^/ ft ^ N "O x & t N CO 

T-^y 1 7^8 0 2 (C^ rj ^ SffUfc^V^ — 7x- 
u p 1 i n k{Cjf^^ixr^5^^5^^>'^ — ^31 — 
^^Jm^S 3 2T*P-<S 0 Repor t^t-i?6li: 
Sff Lfc^ — 7x-^, -ftet>htf- hBliup 1 
inkW^^(Z)Wf^y8 0 4{:f^ ^ — h B {CI 
MJKtSVLAN##S:Yy^-7x-^»jSS3 2 

"i" T'^^cot-, "i" c^nvuN^m 

fittSo ^^It-liVLANf^t^^^^VLAN^ 

AN^/6 2£Re p o r yt — v> 6 1 {Cft^JDL, 
u p 1 i n h A^^i^ff-T^o 

[0 0 16] VL AN^^6 2 3ft«ft3lDS*tT«t»J||||$iXfc 
Repor 1 li/U — ^ 1 O^Sfs^So 

/U— ^ 1 0T'ij:i9(C/Tt/:7D —^^oT ^/ h ^ 

^ 5/ H** h — V^ — 7x- ^, b 

Mi&ztiZo * y i/tm^MwmMz 1 ^-r 

^901 {CTSff tfc^^r^ h^W/U^^r-r^ hT'^ 

/^^h^IGMPORepor j't-v'T^SC 
fc«r»SUL, ^7^9 0 4 ^raft«ll*a»te3a«:fi l 
5^ 5o :^7 o 4lcjo<t^Sff«^S*M^(i^ 
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[0017] :oS(tl«MU^M7 P-tB 1 

0{c^*f o 0 2Xt^ia i om&i^t, *-r, ^xs^i 

0 0 1 CTR epor frh1$iM> 
"Ctt^A^*^;* hgffC^l 0 lWD^tllT^ 
5-7/l/f^rt^h7K^r-*)5 2 2 4. 0. 0. 8 0 
£»5o ^7^7 p 1 0 0 2T*|j:fW-7/Uf^t 

^ h7 h>^M^2 4CIi^tlTl^^^5^I^ 

tefiii>&m£tix\,^j:\,^<DX\ g^7F>^ii^t\ u 

F7 F>^^f 2 4 {C-^/u^^-y^ h7K^22 
4. 0. 0. 8 0«i^tl6. ^7s/7 P 1 0 0 4t^ 
^j/h^bVLAN^^6 2«|5 e ^77^100 
7KU^{C^f5xy h!ilC, ^COVLAN 
fr&m£tlT\,^%frm7££tlZ>fr, ^/U^^r^rX h7 K 
U:**t/£^ 2 4 ICteV L AN^I3£f£^£;ft,T^& 
^OT% ^7^1 0 0 61:^^ ^:C0VLAN^^6 
2 ^«rfc(c^brS{fC*^MSI (16*^75/ 
7"6 0 3) ^HTf^o Lt^oT, ^^T-cORepo 
r 1 <n%±m&<D-^ /is'?* -y X hT K l"* 

#JS*2 4 13, Ull {C^-f ct 5 fc, -*Vl^3r + ;* h7 
F>^ 2 2 4. 0. 0. 80i:VLAN^^"l"<bO 

[0018] gffC^lOU^CVLAN 
l«c««$^ri^Sgft*B*l 0 2 (Hl#RH) j^iac 

■7/L'f^t^h7^^ 2 2 4. 0. 0. 8 0C#W 
P^COR e p o r t * s/ir — S>3*L AN^-Y y 

te, ii o ^^^r^^i o o 2 i:fc^rgi7 

2 2 4. 0. 0. 8 0 ri*.i,0/^ 9 , VLAN^/^7 
0 0 5 (C^t^T^^^^-y ^ h7 F>^M^2 

-f£> 0 tt*s, ^f^t^F7F^^M24l:f* 
3 fc«>, J£#jiftMCOJ: 5*a«»5K 

u e r y ^ 5/ir-v> (# — y 1/?$%. tttt&^&frE 

l" 2 4 0>»&r*fT5o 

[0 0 19] Z<DV&<D^ y h 17 — ^ A(7>®i^v'— 

FA, B, Cd^IGMPOQuery^j/t-i/U 

M7-^«* (Hi*, OX 
[pHj-T-^A^^-t * hd£ff 1 2 0 1 £rf #L AN^ 
yf \ i — i 3li:(DQue r y * yM — v> 1 2 1 £ 
gffL, 18C^f^Ml7o-{^or/^7 h* 
»I1 2 0 2 $:t5o r ^T-li^^s/ MCttVL AN 

?^o^tft<, s« lfc^y^-7x^ (co^ 

— FA) teu p 1 in kt'fc^^^ Q u e r y 
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^^121^upl ink (/f-hA) EA^tf>£T<Z> 
(^X ^^8 0 1 ~8 0 3#BS) 0 

[0 0 2 0 ] RWSrBI 1 2(cMt^> #LAN^Of 
11-13 \Z.£^X<PM£tltLQ u e r y '*tr y V 1 2 
1 frSfSLfc*** M7-**5£ (0 1*, Oxii#r* 

^ft^ h T K R e p o r t^^ 

■t— ^sriSfflr-rso -v/u^^-Y^ hSft»5Si o i&m 

f^t^F7F^ 2 2 4. 0. 0. 8 0C^t5Re 
p o r t ^ s>1? — is 6 1 ^ri^ff-fSo M^LAN^-f 
7fll {CJjStfS/^ s> h *M^^6 0 2R^-^ 1 

ofcfctf s*ft«*atak*a3a6 o 3^0^-02, mi 

til «9 v/l/f^rt^h7 
Kl^^»JS*2 4 {cg^£;ft,£:^vu^3r F7 FU^ 
£ VL AN^^COM^^iPii-Stw, Query^t- 
v>l 2 1 SriSMML -^niiLTt^fSR e p 

0 r t ^ y-t— ^ojcs»3a«/jjt^»-fr, h y £^ 

^ /L^**;* F7 K^^t2 4 ^b^t5 0 

[ 0 0 2 1 ] i£{f$$;*tl 0 3^±fB-^/U^^^^ 

hTKl/^ 2 24. 0. 0. 8 0*5^5*— ^SrfilfS L<fc 
I^ofMI (-^/u^^-t^ FtMI) iz. 

fl«g*l 0 3^f-^/^s/ hlfll 3 0 1 ^L, -to 
iifLtf-^ 13 1 ^LAN^'f j/^1 3 fr&m-fZ 
t, 1 8 C/T It 7 n ^}^ot/^ ^ F ^I^I 6 0 

3&Frt>ti2>o ::r-, LAN^-f^f i 3o^y^- 

[0 0 2 2 ] LAN^^f 13 id* § ft 1^7*— * 1 3 
lliVLAN^^fttv^y h"?*5^?), 08{Cjo 
l^T, ^75/7 P 801^^7^8 0 2W6o *7- 
y^8 0 2 Sft 7*— * 131l*upl in k b 

Wt>(7)TMj:^^(7)t^I^^fiy7 p 8 0 4^^^n, fiS 
W7^y8 0 5^«^5 B i-&fc>*>, v^— ^ 1 
3 1 &gff Lfc^*-:7^~;*te#- hBT'fcS^ 
b, HIl 4 (C^-T-r — — ^^fJ^^3 2^f?VL 
ANSfli "5" £^5-*fcLfctK "5" ii^5«o 
^ VLAN^^l 3 2^f^^l 3 iCW^iir, up 

1 i n kX~&>Z>;\s— ? 1 0O#- V A\ztpM£tiZ>o 
[0 0 2 3 ] /u— ? 1 0 \$Z(Df — ?/<try h &§{f 
L, |9l:/7f7P-»otv;i/f ^rt^ h«I 

130 3*fif 5c ^-r^-^ y ^^/g*«^L 

a«|S2 1 iCfcl^rSft Lt^^^y htt^v^^-v;* F7 
K^JSffcS^ H*. ^90im gff 

^v- y^9 0 2\Z.X^y 2 

5^ §:ff Lf:v;i/fJr^7 h^^^ ^ h J4 I GMP^ ^-fe — v> 
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-Tl^^^cor-^r 9 0 Zfrh*v-y?$ 0 5 (-xf 
3k -v)^*^* h^ffi&iHl 3 0 3^ff^nS 0 
[0 0 2 4 ] h *«#L3ll 3 0 3 ttH 

2 ^TF-r-v/u^^r-v^ h ^Jtt^aa* 2 3 Six 3 
a*, ^co#13I<7)f$$a2:(g l 5 co:7 n — ^-f — M:^ot 

ffcS^f^t^hr Kt/^ 2 2 4. 0. 0. 8 07? 

ioti^ror-, 5'yi 4 0 2ic*5^rKatS7 

Kt/^2 2 4. 0. 0. 8 0^fc5i^^tL6o ft 
tC, ^T5/7 p 1 4 0 3tlWJSt24di^ntVL 
AN;?/, "1" , lrMt5o ^f^l 

4 0 4t^, /^^©VLAN^^132$:, 7E*0 

"5" **-f<><Z>a>k "1" £i£^t>0^£tttf#x_ 
So tit, ^f^T'HOSC^^tVLAN^^^ 
ttWttfc^^jx hS:^-^ y >-*«*8ltf&J£ffl2 Hz 

mv. vl an^w^/^j/ ^ taiteasrfiKtSo 

b 7—? J V#-7x-^S:ftSt5t^, * 

»J«* 2 5 TWttf V L AN## « 1 " *1fem-f 

So ^lt^7^1 4 0 7Ci3K, Ult^fflC 
HaM+ttfeiXfc*2/ h !7-H^-7x^, CCO^ 

hA^Wy h£i£{f-f So 
[0025] rtf>J;? fCA— * 1 0 lZ£oX<PM£tltz 
7—9'<fr y b\$. il 3IC^fJ:5l-LAN^>f s/f 
1 1 T-§ff £tl£o :^LAN^^j/f 11T14, 18 
C/7tM7n-|:toT/^7 h^m^m 1 3 0 4^ 

trbn^c hlcvLAN^m^t 

t^iDT^f ^7"8 0 1)5^^7 : ^7 P 8 0 6CI^, ^ 
OVLANif, n CD ^^14 "1" 7?l— X 

mj^^3 2 ^m^xmm^^^-y ^-^^^ 

So ::t*, LAN7^^f 1 10^fy^-7x-7^ 

3 2 (4g] 5 C/Ttct 5 {C/^oT t^scor-, j^ft-rv 
^-7x^iir^-FB«#t)tl5o *^8'J 

0 9(:t^- hB^bf-^ 1 3 l^i£{f StxSo 

* 1 3 1 11VL an 1 Six, B13C 

^-T J: 51:^^^^ hgftKi 01, 10 2t*§ 
ft Six So 

[0 0 2 6 ] 5(C, *&W\Z£ S^/^* 

h+j**»aw»«*affl*ixfc*y 
— t isxT jmcssi^t, u^r-v 3 ^ h p — *iw=mb 

xtt^—f 1 otcj:orvLAN^^^ftit#x.sc^ 
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, ::r-iUAN^-{5/f n-i3t« 

Ztltz^y b V — ^gft/hPfii^LANt^^h 
(VLAN1-6) Cftf/^^ h«il5^W 

So 

[0027] H 1 6 14, *«58IC«t5^f h'* 
^-^rflMSft^SLAN^^ y^\ 1 — 1 3^ 
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